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EXECUTIVE SUMMARY 


This is @ eunmnery of the Snargy Engineeri::g Analysis perforned for che 


Anniston Arsy De,oe (ANAD) ia Anniston, Alabama. Ie includes 


recomtandations to be considerad in the develeprane of a Basewide 


Energy Pilar, covs-eting of energy tonvervation projects and other 


recommendations for reduction of che installarion’s 1985 source energy 


consuacticn. 


Annistor. Army Jevot {sy located in Xortheserera Alabama, approxisately 10 


alles vert of the City of Anniston. The depot is the largest combat 


vehicle rebuilding faciiicy in the free world. The eestern part of the 


property iu gently moliing lend, while che vescern part is Ailly with 
some nteep slopas. The Coosa River Storage Annex is operated as part 


of the Depot, with land ranging from gently rolling to souneadnous. 


This numiuary prneentu datu on: 


Htetorical and pradicted enargy consumption 

Kaargy conservation procedures for distrdisutien eyecena 
fnergy conservation proceduras for pudidings and processes 
Velileation of energy non itoring and control syeceas (EMCS) 
Cetlieacion of woed Sioasss «nd vaste fuels 


Cogeneration end Raplacezene Boilers 


The conservation of energy tn exiating faeciiteien can de aceousiiahed in 


the following two ways: 


Reduen the dagitc eysras enargy requireBents and source energy use 


Recovar enurgy dischurged from one user und ueitiien this vaste 
anergy for other purposes 
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m A teduction in syeten energy recuirements is represented by such 
\ activicies as lowering equinment operating temperatures, reduction 
of transniseion losnew by Setter insulation, and night/weekend setback 


or shucdown of energy ustra and aweceiated distribution svetems. 


Recovery of enargy discharged by one user and urtlization of thin waste 


energy for other purposes fe demonstrated by such activities as 


returaing condunsatew CO boiler systems and recovery of heat froa 


 peocuss axhauet atr syetces to preheat replacenent ait. Exazplen of 
enery below the level of practicas utilization are exhaust flue gases 
fros boilers (cooled te near the dew poine), and air exhausted froe 


dbuildings near ambient tomoerature conditions. 


This study hase been directed towards identifying maans of energy conserve- 
tion conforeing te chose two methods ideneificd ea reduction ta overall 


usa and recovery of vaste energy. Although the adove discussion aay 


Se 


epvear to be confined to teat energy, favestigacions covered electrical 


usage, varer usage, commreseed alr, Good bioress and solar energy. 


Ths number and eyoe of viable ECIP funded projects has been restricted 
bv direction of the COZ, Mobile co those which qualify at an Energy/ 
Comt vatio of lj or greacee for fiacal year (965, and which exceed 2 
Capical Cost Valuna of $100,'00. The total energy savings presented itn 


thLs fepert can ba obtained only upon fall inpleumentation ef the vinble 


CCL? projects, compliance with the vaccamended conservation secsuras 


attr cat ec 


requiting capital inventaence less thun $100,900, and thone seasures 


Paquiring policy changes ae the manegeument cevel. 
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Comeuter sizulecions of building energy use were modeled using the 
COf~2.1 srogram. Comouter aimulations for energy ‘uetiisation vers 
serforaed on typical building types. Cactwgorizing and protetvoing 
wethodology followed procedures outlined in che Black & Veatch 

Study “Engineering Instructions for Preparation of a Sasewice 

Energy Syscema Pian", dated January 1980. Aires: careful exemination 
of the A#AD facilities during field surveys, taking (ato considetat ion 
the dullding ceonetruction, building functions, snd plant overaring 
peaceduree, 4 total of 3 typical tusidings were comuuter acdeled 

to deteraine their energy use, deth therns) and siectricai, and 

to watify recordad historical energy consumption figures during the 
bace year 1975. ‘The final analysis fteculted tn 3 correlation vhich 


was within 2 sercent of racerded consumpeion Fleures. 


Energy conservation projects were generated from che ecorazy sede 
for conservation seseuren involving Sullding inenlation, raduction 
in fenemtration evea, temperature coatroia ivetallation, ra.igicing 
with energy-efficient finturas, and a basacige EMS. A dateiled 


analytin 1@ provided in che sain reseret. 


The following 4a 4 tabulation of the ANAD aource energy cunsut2tion 


fos che {Leeal year emiing Seotander 1986. 


Bhact ricity 491,728 «10? ety 
Tual O41 Se. 2 118,26) x 10° eT 
voal 314,058 » 104 Bt: 
Nacurel Ces 18.6 x 40° BTt 
a 6.78.8 a bo? ate 

Toral 930,4280 Mega Bot 
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This yields a total of $30,480 Mega BIU's for FY-80 (see Figure |). 
tc is reported that operations during this seariod were at the 


norsal produceion level for this facility. 


Figure 2 shows the historical) and predicted anaucl energy coneunpeton 
for a ten-year period rhrough fiscal vear i986, veclecting the 


effece of proposed conservation aseasures. 


Te vas determined that the fuel consumption rate for chia facisity 
$a partially veather-dependent. Since abour 432 of the steus 
generated in the doflecs fa consumed in procese operations, the 
renainder is therefore consuned in building heating and cransaisaion 
iS .@ losses gecting the stean to the dsuildings. Figure 3 shovs 

the wenthly fuel consusption for fiscal vear 1980. Wote the paaks 


during che cold winter sonthe. 


Figure 4 shows tha basavide electrical consumption for the pase 

three fiecal years. Racent annual consuaccion shove a siight decline 
dua to the shaving of peaks in cold winter aonthe, while the 

avarage yearly coneueocicon rerai:ns relatively constsunt between 

42 and 43 atllion kisowate hours. l¢ {9 epperene the reaks have 
dean reduced as a result of an Axecucive Order orohibiting 
sunpleanntal elacnrical heacing units vhecw a building already 


containn @ sain source of ‘vat. 


Pradvetion iavels in the aeur future can ba expucted to remain 
the eawn es fer fiecal vear 1985. Therefore, ansuning sintlar 
Weather conditionn for the Anntaton Ares, fuecura fuel coneurpe ton 


on a chore com basis vhould remain relatively constant, 
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The srojected daseide energy coats ehraugh fiscal year 1966 

ate shown on figure 5. Protections are asde for the facility if 
opersced tn ies 1980 aode plus oroncsed staan lead increases. 
Predicted costs resuicing from the antscivatad energy savings fron 
innlumentation of all energy conservation projects end recomendations 
in F%85 ure shown by the solid cine granh. Tue following escalation 


rateu ween used for calculation pursoses: 


Fuel O43: ta (462) 
Coal: 1,40 (30%) 
Clecerfeizy: 2.23 (23%) 


A socal of 13.62 or 133,500 Mega STU san Se saved annueliy upon 
impleasneetion of al) ‘viable ECT pretocen end energy consarvation 
recommendations determinad hy this etudy. Figure 6 shevs che 
total auurce energy reductica. Turcher breakdown of the total 


savings yielda thu followings 


fusl Ot1: 5,290 x 10° Btt waved 
Coal: 30,296 x 10 ete waved 
tree cscievt 99,290 x 10° BTU waved 


Projects for source anergy reductions aze listed in Table i with 
thele corrasponding @/C ratio. Tadle Aw! contaian procactes not 
qualifying for CIP funding, raquirtng lees chan $100,906 

capital expendicure, but “Aich are considered to de goed exergy 


saving meauureas. (See Aspendin A of this summers.) 
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Further explanation of the historical enersy consumotion, dusevide 
energy wodel, and energy conservation anaivaie san be found in the 
Energy Vee Survey. The analyais for conerol schenes and basewide 
EXCS apolications is included in the repore on Energy Monitoring and 


Control Syseteus. 


The copsoaice total tn energy reduction fcr duiiding inprovanent 
projects is cot a siople algebraic summacion of individual projece’s 
energy savings. Sun to synergised«: effaets, the componice total 
savings ere approximately 88% of the simple sum. Consideration must 
dba given co thane synergistic effects when arriving ac enerry eavings 


using difterent conbinetions of energy conservation erojects. 


The addition of simple temperature contruls of the iaecsllacion 

of @ vasewide FMCS essentially aceounts for the snme block of 
anergy co ve saved. One or the other aust be chonen, and thus cha 
energy savings can only be taken cred/¢ for one time. glthough 
the inizial coat is greater to install the EMCS, it dows have @ 
decided acwantage over the eimsler ceepnratura ceecrola aerrangermnt 
dua co fits inherent abilicy ta eoatcor and rupert out of atute 
operating conditions. This discourages caspering bv pereoenel 

and ulcimacely gusrancees energy savings, provided the avetem is 


oroperly installed and maintained. 
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A detailed study of the utilization of Biomass aacerial fron the 
36,096 acre Anniston Site es an energy source was conducted. This 


gcsdy indtestad that i: would sake 20 ec 25 veers to davelop 


mee ee 


woodlands cagabla of saintsininge a reasonably unifora level of 
Siownss sarerial. Hewever, there is opsosition to increasing the 
anount of woodlands at ANAD for security reanonrs which prevents 
production of enough ood capable of generating the stcan required 


oy this facilicy. 


AC present, wood dinases vould be a torn expunsive fuel than coed 
or of. et Aaniacon army Depoe. Sun te the high aniszure concent 
of waod and handling exounses, the coet of burning wood grown on 


@ite would be aboue {.7 edges chve of coal oer BTU equrvalent. 


on 


Howaver, aince there eirnady awiata . Forestry Prograe vaich 
inveilvee the raguler removal of zimber, anv wood which {8 sot of 
sacttinber quality any be utilised in the fcilowsLan wave: 

° used a2 G fel at ANAD 

- sold co pulp aills 

© sepereted, using the icv suaiity wood for fuel at Annistan 


and seliing the high cualitv wood tn psuls atlis. 


A complete: anelvais on che burming of wrod satertals tn sresented 


in tha Bicmaes Survey section of che resort. 


An analysis wan performed for the apolication of canerul doiler 
planes a6 @ @ethod of serting the orojercted growth in steam danand 
ae established in the ANAD Yarcer Plan, Ut wae detersined thee 


under present levels of nuener steam denand, tha (netalistion of 


‘apis aim ae 
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cogeneration equipment sae soe econonical, making a icte cycle coset 
analysis (LCC) of chia alternative # seaninaiess calculation. The 
final recommendations suggest the inscaillacion of naw coal fired 
eCeam ceneratore et a jocation in the asst end of the devot. We 
eacommend the installazion of (3) + 36,260 lbs. /hr. boilers, one at 
a tiwe, at conveaiant intervals based on encicipaced steam deaand 
increases from the sresant cime chrough the year 1988. DSetefis of 


the study are presunced in the seceton on Central Boiler Plants. 
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APPENDIX A 
POTENTIAL CONSERVATION MEASURES 


TABLE Aol 

FOTEMTIAL CONSERVATION ¥ UIRING YS STMEN 

1. Insulate walls of cheaical Good Projact 
sleaaing cenks 

2. Inseall retractable covers Good Project 
on chemical claging tanks 

3. Inscall boiler econosisers, Viable for srocese iceads; short 
oxygen tria cantrols, dlowdew heating season does not sustity 
heat faclain devices, etc. ecanttal coet of retrofie 

é. Reset ovucside air daspers to Good oroiect; very Limited application 
Siniwun requirements of ASHRAE 62-73 

5. Add floor, cetiing, and vail Thies ie a viable projece for specific 
éneuletion buildings oniv 

6. Inescell etorm windoves tinited erolicactons to none 

iedustrigi structures 

7. Install eoler shading devices: Seler energy curtent.y provides 
° Solar vindew file assiatance to duilding heating tn 
© Soler seraens seve dbuLidings with significant 
~- Qverhangs windos area 
- mings 

$. Weatreretrip doors Limited srsiications to aoneindustrial 

etructures 

9. tnecall vestibules around high This project hae linited applice- 
traffic doors tion due t6 aize of venicles 

1G. Ineeall sethack temperature Geog Projece 
cone tole 

Il, fnscall regenerative engine Goad Profecs. 

12. Reduce glees araa vv edding Geod Projece 


issulated panels 
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POTENTIAL CONSERVATION MEASURES REQUIRING CAPSTAL GNVESTMENT 


(Cone dnued) 

13. Install flue daspers, soaller Shore heating season doss not fuseify 
jets, dual durners, elactronic sepital cose of retrofit 
ignition, ete. in smell furnaces 

(4, Replace manus! control valves or Yor cose effactive where central 
atnetald tesoernture regulators controls ara recommended 
in coste-iron radiators 

iS. Replace existing coal beiiors This projece does not meec che 
with gae/otl convernion kite eriteria 
with modern packaged boilers 

16. Replace {ncanduscene lighting Good Project 
with higher efficiency Lighting 
syetuns 

17. Inetal) photeca?] lighcing Thio project hae linited aoplicacion 
controls 

18. Replaces existing morors with Theve is an engineering disagree- 
motors of the high afficteney Rent concerning this preject 
type earticuiarly vhere arge olier 

uccers are involved 

19. Reduce lighting Llavale co Liniced acniicetion > many faciiizies 
ainimua etenderds eee dSelow ainious seendards 

20. Inetal) vacer cloeec tank Lieteed Aselication 
inserts, flow reducing shover 
beedn, of other water conserving 
davicee to reduce mmpian enerev 
consusetion 

21, Insulate axiseiag scene lines Goud Pratect 

22. Revise exiaeinic chilled weter/ X/A 
Rot vator suRing 6chemen to 
more efficient asechods 

23. Desct:{veta fadividual room N/A 
thermostats in barriacke and 
inatali erasernture teset 
controle on chilled and hot 
vate? 

2%, Shue dowr steam sdante in the X/A 


gusmare and set.afy proce scaan 
acedu with electric Bollara 


ee er ee ene a 


‘ POTENTIAL CONSERVATICN MEASURES REQUIRING CAPITAL INVESTMENT 


l (Conednued) 
' Project Studied Cormants 
| 23. Inetail tafrarad hearing tn This srojece dces vce seet the 
| warehouses, hangars, and shops eziteria due to shore heating 
duty cveles 
i 46. [Instal. econoeizer syncess for This orofece doas aot meet the 
“Froe sooling” in tntarrediate criteria {es sezrofic eoplicat ions 
suasons 
27. Modify wultizone syecums to N/A 
include hot/cold deck resee 
38. Modify eoeling tover aystens to N/A 
cycle fan with lead end/or 
inetall bypass valving 
29. Install loat-shedding systen to N/A 
aleteizea demand chargas 
30. Correct power factor This orejuct does not seut the 
. eriteria 
31. Snetukl ehiliec and hoe wacer M/A 
reset coutrois 
32. Suateali FM radio centro! syetes N/A 
33. Rerlece existing viadews with Very \ietted enplication 
insulating pesels 
34. {ineuises temporary dulidings %/4 
35. Uparade slactricel diserthueton N/A 
vo Leage 
36. Ineenll toeel ae selective Thia erejoce does not teec the 
energy plants eriterta 
37, Install enerre menicoring end Good Profece 
contre] svates (tMCS) 
38. Inetull heat taclai® devices Liaiced Anel ication 
on aitecouled condensers 
39. Retluce tumotely locaced absorption 3/A 
chillers with more eff iz lent 
electricociviven ehislers 
of. Install solid wagte-dumming Thte orotece doea not meet the 


soilors 


celtertts 


SOTENTIAL CONSERVATION MEASURES REDULRING CAPITAL INVESTMENT 
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evar wane ACE Studied Po we GEGEN Sl 

ol. Ineseall trailer enclosing Thie orofect has linited edditional 
devicen at lozding docks apoiccation 

42, Jastall solar energy svstans This sroject does not seat the 
where feasidle ericorsa 

43. Inetakl] aireto-air heat reclais This otojeace does not sect the 
devican in high exhaust areas, eriterta 


sceh es Sesshall kitchens 
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POTENTIAL CONSERVATION MEASURES NEQUIRING POLICY CHANGES 
AT INSTALLATICN LEVEL 
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Raplace dowestic vacar heaters 
with higher efficiency sodels 
es ceplecepent is tequired. 


Shut dawn sceaa bollera and branch 


linen in suaser 

Raduce domestic hot vater 
teaperstures from 140°P to 
114-:20°F 

Replace ercetric motors with 
actore of the high efficiency 
tyee on replacunent besis 

Use task lighting 


Iastall temporary 4-nf1 plastic 
atorp windows 


Shue down MVAC end DAW syatena 
ta unoccupied bull dings 


Calk cracks on self-hela basis 


Install high-efficiency trans- 
formers on repleceaent basis 


faforce indoor spaca tenperature 
reaulationes 


Reosir steam and condensate 
leaks 


Resaiz alr leakage in duces 


futm piiog Liante for hastings 
equipeene off for the summer 


fenlecea air-sonditioninag unite 
with high effictaney mdels ae 
renlecament ts required 
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Good Prefect 


Currently Practiced 


Good V¥ecject 


Geod prniect, limited apnlication 
dus to motor frame aiges of older 
aquionent 

Curzently *racciced 


Good Penject 
Currentiy Pract lead 


Coad Protect 


Good praiect © recommend replacesent 


of ali oversized transforuers 


Good Project 


Coad Project 
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